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Biological context

Ralstonia solanacearum
With Ludovic Cottret and Remi Peyraud

Reconstructed metabolic
network.

Reconstructed virulence
regulatory network.
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I Allows to calculate the fluxes (rates) of the reactions of the
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http://bio.freelogy.org/wiki/User:JeremyZucker
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Metabolic network analysis

Méthode basée sur des contraintes : Analyse d’équilibre des
flux (FBA)

I Allows to calculate the fluxes (rates) of the reactions of the
metabolic network at steady state.

I Based on the stoichiometry of the network and constraints on
the input fluxes. linéaires).

I Resolves a system of linear equations with an objective
function.

Orth et al. 2011
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Constraint based methods phylogeny

Lewis et al. 2013
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Regulatory network

Nature

I Composed of biological entities of different types that interact
in different ways.

I Cause a specialisation (reversible or not) of the metabolism.

Analyses and simulations

I Many methods (de Jong et al. 2002, Karlebach et al. 2008).
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fC (A,B) = A AND B
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Constrain the FBA with regulatory network states

I Find a steady state of the regulatory network, constrain the
reactions and perform a FBA analysis.

I What network state to use ?
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I Metabolite concentrations allow to go back from FBA results
to a regulatory network state.
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What tools are available for these analyses ?

File formats

I Metabolic network : Systems Biology Markup Language
(SBML). (Hucka et al. 2003)

I Regulatory network : SBML qualitative extension. (Chaouiya
et al. 2013)

Software

I FBA : Cobra toolbox, surrey FBA, optFlux ...

I Boolean regulatory network : Boolnet.

I Multi-state regulatory network : GINsim, The Cell Collective.



FlexFlux

Java software

I Allows analysis of both metabolic and regulatory networks.

I Supports SBML and SBML-qual file formats.

I Features steady state and dynamic analysis of the regulatory
network.

I Features multiple FBA based functions.

I Documentation and examples available at
http://lipm-bioinfo.toulouse.inra.fr/flexflux/

http://lipm-bioinfo.toulouse.inra.fr/flexflux/
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Conclusion

I Metabolic network analyses are very insightful to understand
cell phenotype.

I Metabolism regulation must be included to get a full picture
of cell behaviour.

I These two types of networks can be very large and are of a
different nature.

I FBA and logical regulatory network modelling provide
interesting answers.
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